Changing technologies and competition in the field of information and communication technology (ICT) are challenging the learning of individual workers and teams alongside and through work. Organisations call for employees' autonomy and self-directedness executed by agile operations and low hierarchies, where learning is also increasingly the responsibility of the individuals and teams themselves and occurs in practice without strong control of the organisation. Therefore, the multidimensional concept of selfdirected learning becomes essential in the context of learning at work. In this study, we examine how employees in the ICT sector describe self-directed learning practices in the context of workplace learning. Our data consist of interviews with ICT employees in two organisations, which undergo an applied discourse analysis. The workers talked about self-directed learning as an obliged, creativity-enhanced as well as flexible and fast-paced practice. Self-directed learning was also described as a practice tied to work itself. The paper concludes with a discussion on how these partly conflicting discourses about selfdirected learning practice in work could be considered in practices related to enhancing such learning in the ICT field. Suggestions for future investigations are also presented.
Introduction
Technological changes in the field of information and communication technology (ICT) are challenging workers to continuously learn and develop professionally (Ha 2008 ). According to the study of Yeo (2008) , 80% of learning at work occurs informally and is self-directed in nature. Thus, responsibility to learn lies on the individual or teams themselves. Workplace learning does not only mean formal training, but it should also carry a focus on the activities in the work (Billett 2014) , where learning has shown to be practice based, work related and self-directed. Studies also have shown that learning embedded in work practices can improve both individual employees', teams' and organisations' competitiveness and is an important means for continuing competence development (Manuti et al. 2015) .
Organisations have begun to transfer power from organisations to individuals for more flexible, faster and effective operations (Rigby and Ryan 2018) . This has become possible by lowering organisational structures and creating self-directed teams that can respond to individual projects (Holbeche 2015; Lee and Edmondson 2017; Moe et al. 2008) . At the same time, responsibility for learning at work has also increasingly moved to the individuals and teams themselves (Ellinger 2004; Friedman 2005) . As coping on the job has become increasingly the responsibility of workers themselves and work itself more fast-paced (Harteis 2017) , learning practices promoting professionals' competence development are changing as well. The nature of these self-directed practices must also be considered in research (Harteis 2017) . Therefore, the framework of self-directed learning (SDL) practice (e.g., Knowles 1975 ) would seem to be a topical starting point when considering the practice of learning at work in these organisations underlining employees' and teams' self-directedness. Although SDL has long been studied in adult education and andragogy, the need to examine and study the multidimensional nature of SDL in the context of workplace learning has been highlighted (cf. Gu 2016; Ellinger 2004; Rana et al. 2016) .
The participants of the current study are employees working in the ICT sector; this sector is one of the drivers of current economic growth and increased employability. ICT professionals are expected to produce high-quality products and services for their customers, and learning and creativity are promoted as responses to the increasing demands of their working life (Ulrich and Mengiste 2014) . Because of the innovative, artistic and fast-paced nature of ICT work based on continuous problem solving and development (Bauer et al. 2012) , SDL is needed to answer to the requirements of competence development through work practices.
Although, there has been earlier research on learning practices at work, some researchers have argued that studies on the topic have been too theoretical and have lacked empirical evidence (Lee and Roth 2006) . Some of the empirical studies have been conducted as ethnographic case studies (e.g., Valleala et al. 2015) or primarily based on interviews and surveys (e.g., Milligan et al. 2015; Vanthournout et al. 2014 ). However, there is a need also for in-depth tools to understand learning and SDL as phenomena in the context of work and to determine the learning methods or resources employees use to achieve their learning goals (Pintrich 2004; Ha 2008; Loftus and Higgs 2010) . Discourse analysis and its instruments have been described as a useful method for generating information about different dimensions and descriptions of multidimensional phenomena (Wetherell and Potter 1988) , such as learning. However, in the field of workplace learning there is a lack of studies utilising discourse analytical methods (cf. Lee and Roth 2006; Boud and Solomon 2003.) For these reasons, in this study, the nature of practice of self-directed learning is examined with the help of discourse analysis to better understand employees' descriptions and multiple from mistakes, self-managed observation, training others and learning through interaction, were SDL activities because employees emphasised the responsibility of individuals and groups when speaking about their learning. Ellinger (2004) also underlined learning at work as being inherently self-directed because learning is nowadays seen as an essential part of work. In addition, the responsibility for learning has shifted to the individuals and teams themselves. In the workplace, there is an increased interest in transferring power from institutions to individuals (Rigby and Ryan 2018) because individual self-directed action seems to be the key for enabling both continuous competence development and creativity (Gijbels et al. 2012) . Thus, the practice of SDL is recognized as a topical and important part in the field of workplace learning research and practice, especially in case where aim of the learning is to grow employees' competency.
The concept of self-directedness has been emphasised since the 1920s, originally referring to the natural need of adults to act in a self-directed way (Lindeman 1926) . The idea of self-directedness in learning emerged from andragogy, according to which adult learners are independently capable of elaborating on their learning goals, have a lot of experience as learning resources, can apply situation sensitivity based on their experiences and are motivated to learn through internal factors instead of external ones (Knowles 1975) . The framework of SDL has also been brought into the context of workplace learning (Candy 1991; Artis and Harris 2007; Knowles et al. 2012 ), which has recently been accompanied by the concepts of autonomous learning (Noe and Ellingson 2017) , self-learning (Ha 2008 ) and self-regulated learning (SRL) (Pintrich 2004) . However, there are differences in the background of the concepts, but all of them share the idea of the responsibility of the actors in relation to their learning activities and the individual's awareness of his or her own learning needs and opportunities (London and Mone 1999) . However, SDL is a broader concept and unlike SRL, it takes into account not only the characteristics of the individual, but also the importance of learning environment and collaboration (Loyens et al. 2008) . In SDL autonomy is not a necessary concept for learning. Instead, enabling autonomy depends on how much responsibility the individual has regarding the different decisions in learning (Nunan and Lamb 1996) . No one can always be completely autonomous (Merriam and Caffarella 1999) . Brookfield (1993) described the SDL as a practice in which the individual takes responsibility for a situation either with or without others' help. Thus, self-directedness does not directly translate into a completely autonomous individual learning activity: SDL can also occur collectively and it can also be influenced by the organization in the context of work (Maehl 2000; Candy 1991) . Therefore, the concept of self-directedness should be criticised for giving an image of a one-sided and autonomous activity (Candy 1991) , even though studies have found that SDL is not realised in such a radical way that no other people would have any effect on learning (Loyens et al. 2008.) SDL is described as a goal itself or a skill to be developed (e.g., Brockett and Hiemstra 1991; Knowles 1975) and as an individual feature (e.g., Lindeman 1926; Guglielmino 2008) . However, the broadest framework for SDL is based on the idea of SDL as a practice (Khiat 2017; Caffarella 1993; Knowles et al. 2012) . In his research, Though (1971) explored nonformal adult learning practices that he identified as selfdirected because these practices were designed, embedded and controlled by the adults themselves. This practice-based view is also the starting point for a number of very linear process descriptions of SDL. Common to all these descriptions is that a learner who is employing SDL can manage the learning process from the beginning to the end (e.g., Knowles 1975; Brockett and Hiemstra 1991; Brookfield 1986 Brookfield , 1993 Pintrich 2004) . Therefore, the individual is responsible for the setting, design, implementation and evaluation of learning goals (Merriam and Caffarella 1999; Merriam 2001) . In this sense, SDL at work can take place in a variety of contexts: formal, informal, online or social interaction (Noe et al. 2014 ). In the current study, we approach SDL as one of many workplace learning practices. In this practice, individuals or teams take responsibility (cf. Merriam and Caffarella 1999; Brookfield 1993; Though 1971) for their own 'on-the-job' or 'through work' workplace learning (Billett 2014) . Consequently, the development of one's own competencies also helps in achieving an organisation's developmental goals (Matthews 1999) .
The Importance of SDL in the ICT Sector
In ICT sector, flexible work guides employees to commit to working and learning in a self-directed manner (e.g., Heinz 2010) . This type of development entails reading and obtaining information from various sources (e.g., the Internet), becoming familiar with programming languages and tools and participating in projects (Edwards 2010; Ha 2008 Ha , 2015 . Learning in ICT work is supported by challenging and interesting tasks and collaboration, while routine-like tasks, the need to rush, old technologies, the boundaries between professional groups and the expectations of short-term work effectiveness constrain learning and creativity (Vähäsantanen and Eteläpelto 2017) . In the field of software engineering (cf. Collin 2006; Havnes and Smeby 2014; Nerland 2008) , work is highly problem driven, and employees are involved in short-term loops of problem-driven learning (Hirschmann and Mulder 2018) . These kind of workplaces have proven they offer a large variety of both individual-and collegial-based resources for learning (Billett 2001; Schürmann and Beausaert 2016) . Despite the positive meanings of learning described in some previous studies, the negotiations that take place when a learner discovers his or her identity might be demanding for this specific group of employees (Ha 2015; Kirpal 2009; Soreide 2016) because employees in ICT organisations are immersed in a culture that requires ongoing learning driven by both the employers' and employees' expectations (Fuller and Unwin 2010; Riddell et al. 2009 ). Here, learning is approached as a necessary function of the organisation (Scheeres et al. 2010; Ha 2015) .
In modern times, especially in ICT organisations, organisational structures have changed from hierarchical and managerial-oriented structures to increasingly focusing on the autonomy of employees and self-directedness (Bauer et al. 2012; Cerasoli et al. 2018 ). These kinds of organisations have been called as 'agile', 'fast-paced', 'lowhierarchy' and 'self-organised' (Lee and Edmondson 2017; Holbeche 2015; Salovaara and Bathurst 2018) . In practice, this means, for example, that the teams are so-called 'self-directed teams' that carry the responsibility for the entire project. Inside the team, the tasks are clearly divided to be carried out by different people whose handle these tasks responsibly (Moe et al. 2008 ). We do not know exactly how learning and competency development in this kind of work and structure should be promoted or supervised (Bauer et al. 2012 ). Therefore, it is possible to assume that the responsibility for learning within this kind of work will increasingly be placed on the individuals and teams themselves. However, there is a lack of research on self-directed practices in organisations and the nature of learning in these organisations (Lee and Edmondson 2017) . Consequently, looking at SDL in modern self-organised ICT organisations is very topical.
In this study, we approach SDL as a practice of workplace learning where individuals and groups take responsibility for their learning in different situations, aiming to develop their own competency. Emphasizing the practice of SDL in the context of work is important because of the complexity and scarce research on the concept, but also from the point of view of the culture and structures that emphasize the self-directedness in organizations. Self-directed learning will be an important part of employee' learning in the future as both learning needs and employee responsibility increase (Noe et al. 2014 ). According to Pintrich (2004) , SDL should be explored through methodology that highlights the diversity of the phenomenon at hand. Consequently, we used a discourse analysis, obviously suitable method aiming to comprehensive understanding of this multi-faceted phenomenon (Wetherell and Potter 1988) .
Aim and Research Questions
The aim of the current study is to investigate how personnel in ICT organisations describe SDL practice at work. Our aim is to understand the interviewed employees' views, accounts and multiple interpretations of SDL practice in the context of workplace learning through co-constructed speech and to gain new knowledge about the interdimensional nature of SDL (cf. Pintrich 2004) . Thus, in the present study, which is based on discourse analysis, we ask the following: How do employees of IT organisations describe the practice of SDL in the context of workplace learning? More specifically, we ask the following: What kinds of interpretative repertoires of SDL practice do employees in the ICT sector produce in their speech? In addition, the purpose is to find out how the interviewees position themselves, other members of the work community and the organisation in each repertoire, what contexts of the speech can be seen and what the employees want to say through their ways of speaking.
Methodology
The current study is based on social constructivism, which states that knowledge, reality and its structures and phenomena are constructed in social and linguistic interactions (Gergen 1999) . The construction of knowledge is examined at the social community and cultural levels, ignoring individual psychological structures and processes (Gergen 1999) . From a social constructivist point of viewand in the field of workplace learning researchit is crucial to explore the modes of speech and discourses that people use to construct their views (Tynjälä 2013; Burr 1995) . The current study focuses on discourses (i.e., the speech of the target organisations' personnel) and ignores cognitive functions, schemas and phrase linguistics (Potter and Wetherell 1987; van Dijk 1998) . Our purpose is to discover what kinds of different ways of talking about SDL practice are used, thereby increasing our understanding of the different aspects and nature of SDL. Therefore, the current research employs a discourse study (Stubbs 1983; Nunan 1993; Silverman 1997; Edley 2001; Potter and Wetherell 1987 ). An applied discourse study focuses on the actual research of cultural actors, and a discourse is seen as the result or outcome of an actor's active social interaction. In this kind of activity, a discourse is defined as the sum of commonly agreed-upon views on the nature of reality, and these views are true in a specific environment when experienced and presented by certain people (van Dijk 1998).
Data
The data of the current study were gathered together with the data collection of the HeRMo (Ethical Human Resource Management and Leadership Practices Promoting Creative Activity in Finnish Growth Companies) research project, which looks at phenomena of leadership, creativity and learning at work. The participants in the current study included one large (130 employees) and one small (30 employees) ICT organisation. These organisations were chosen because of their low-hierarchy, agility-focused and selfdirected practicesfeatures that are generally present in the ICT sector (Salovaara and Bathurst 2018)and because of the central meaning of learning for ICT work in the future (Martins and Terblanche 2003) . Organisation A is an ICT company with more than 100 employees. The company has grown extensively in recent years. The company's main office is in central Finland, but it also has four smaller offices across the country. Its organisational structure consists of departments that are based on work tasks: software development, sales, customer service and IT support. Smaller teams within these departments are responsible for ongoing projects. The company has been striving for a lowhierarchy, minimal bureaucracy that places the responsibility for work on the employees. The departmental teams work in a self-directed manner; a team and individuals are responsible for a project, directly connecting with customers and ensuring agreement among the team members regarding the project's content and responsibilities. The leadership goal within these teams is to eliminate obstacles and factors that disturb everyday work. Software teams have project leaders who are responsible for supporting and guiding everyday work. Project leaders also work with customers. In addition, software developers have a human resources (HR) manager with whom they can discuss employment issues. Salespersons and IT support providers have HR managers as well. Organisation B is a small ICT company operating in Finland and employs fewer than 30 people. It has one main office and one other office in Finland. Additionally, some of the employees work at customer offices on customers' projects. This company offers software design and consulting services. The employees work as software designers, software developers and consultants. The company also employs a chief executive officer, HR manager, marketing persons and salespersons. The company has been striving for a low-hierarchy, minimal bureaucracy that places the responsibility for work on the employees. Every employee has a superior, and every project has a project leader who is responsible for everyday work and support.
Research (e.g its aims, themes, data collection, progression, anonymity) was introduced to employees via handouts and e-mail bulletins provided by the researchers and the organizations' managers. The researchers visited the participating organizations several times before starting the data collection, familiarizing themselves with the organizations by following the personnel's daily activities. Interviewees were randomly selected, however, representing different job titles. Participation was voluntary and every individual was requested to give his/her consent to use the interview material for research purposes. The data consisted of 23 interviews (see Table 1 ) collected in 2017. In the interviews, the descriptions of the interviewees' learning were addressed. At the beginning of the interviews, the participants were again told about the study in detail (subject of the research, the goal, the schedule and what for and how the data will be used). Privacy practices and data retention principles were also discussed. The target organisations and the individual respondents were anonymised so that it is not possible to identify the respondents in the research reports. All of the described actions also ensured the credibility and dependability of this research (see Shenton 2004; Elo et al. 2014) , and helped the researchers to follow ethical guidelines.
The interviews were conducted as individual, semistructured, thematic interviews, emphasising a conversional style between the interviewer and interviewee. The overall themes discussed touched on leadership and managerial work, injustice, creativity and creative activity, workplace learning and competency development. In the present study, the interview questions that were part of the theme 'workplace learning and competence development' were used primarily, such as for the following interview questions: 'What do you think about learning at work?'; 'How do you learn or develop your competencies at In line with the discourse study, speech stored in text format (Stubbs 1983; Nunan 1993) constitute the data of the current study. The interviewees were software developers and salespersons performing client support or other duties in the ICT sector. The participants did not work in formal managerial positions, but some had other expert roles in the organisations (e.g., project leader). Before starting the analysis, all the interviews were transcribed. We did not take note of or transcribe the sighs, breaks or silent moments during the speech because the data consisted of interviews instead of, for example, everyday discussions and because this level of verbatim transcription was not necessary for the purposes of the current study (Stubbs 1983; Nunan 1993) . After transcription, the data were thoroughly read to establish an overview of the interviews. Altogether, 71 pages (30,871 words) of learning-related speech were found. This pretreated material was used as the data for the discourse analysis.
Analysis
In the current study, discourse analysis methods, tools and instruments were applied (e.g., Silverman 1997; Taylor 2001) . The aim of the analysis was to find different kinds of discourses or ways of talking (i.e., speech) that ignore cognitive functions, schemas and phrase linguistics (Potter and Wetherell 1987) . First, we searched for all the fragments in which employees are talking about the practice of SDL. The following quote serves as an example of a fragment of interview material that was interpreted as describing the 'practice of SDL in the context of workplace learning':
Interviewer: Are there any opportunities for learning, here, at work?
Software developer (8):
The most obvious opportunity is that if a customer comes up with a request that 'we would like this feature in this system', when you start to think either alone or with a group, that if it is possible to do it at all then you may need to check things using Google and see if anyone else has done it before, and usually, there is a blog or something similar that somebody has done. You read it and take the things that you can apply or use, and this is how the knowledge and competency are accumulating.
We began the analysis by identifying fragments that have the kinds of meanings, entities and sets of meanings for self-directed learning. In accordance with a discourse analysis, we termed these sets of meanings interpretative repertoires (Edley 2001; Potter and Wetherell 1987; Wetherell 1998) . The analysis focused on the use of speech and language and on how the interviewees constructed the reality of SDL in the context of workplace learning in ICT organisations. Attention was paid to the various ways of talking about SDL and the meanings, adjectives, depictions, metaphors or examples given by the interviewees when speaking about SDL in the context of work. The definition of the variability of speech is essential when forming interpretative repertoires; it means that speeches may include many ways of talking about the same thing (Wetherell and Potter 1992) . A speech is not usually dominated by a single interpretative repertoire; there can be several competing or collaborating repertoires in speeches (Wetherell and Potter 1988) . Therefore, a discourse analysis is suitable for the study of SDL, where the aim is to study the interdimensional nature of the phenomenon (cf. Pintrich 2004) . Utilising this method, learning speech acts were examined in detailone by oneto reveal similarities. In this phase of the analysis, we paid attention to different kinds of metaphors, examples and descriptions in the interviewees' speech. We noticed various types of content, but speech about self-learning was constructed in a very similar manner throughout the data. As a result, four interpretative repertoires were revealed.
To better understand these interpretative repertoires, we used three different discourse analysis instruments: 1) function, 2) context and 3) subject position. In the current study, function means the purpose of speech (i.e., why the interviewee is talking in this way). To better understand the meaning of speech and the function of learning speech, we also had to examine the context (i.e., time and space) in the repertoires. Contexts are discovered by examining the situations or settings in which the speeches attached to each repertoire take place. The contexts create structures and positions to which the actor or speaker relates him-or herself or others (Silverman 1997) . For this reason, we also examined how the actor or speaker positions him-or herself in each repertoire, as well as individual commitments, responsibilities, rights or statuses. To gain information of the collective nature of SDL practice, we also looked at the interviewees' talk about how they position others (colleagues, supervisors) in each interpretation repertoire. In addition, we wanted to explore from what kinds of positions the employees describe the organizations, and thus find out how the organizations 'practices and culture appear in the employees' talk (Edley 2001) . Examples of carrying out the analysis are summarised in Appendix 1.
Findings
In the current study, we found four interpretative repertoires the interviewees used when talking about SDL practice in the context of workplace learning. These repertoires describe SDL practice and its function, context and subject positions in very different manners. Example extracts from the data can also be found in Appendix 1.
Next, we present these four different interpretative repertoires of SDL practice we discovered during the current study. We also present the functions, contexts and subject positions (individual, others and organisation) of each repertoire. Table 2 summarises the interpretative repertoires of SDL.
Obliged Practice
In this interpretative repertoire, SDL was described as a requirement and area of work that one must master to perform the work in the first place. Practice was described as constrained, indispensable, challenging and problematic, and it exclusively manifested as a stressful and burdening phenomenon that one could not always find time for, even though he or she was obliged to do so. Through their speeches, the interviewed personnel expressed a very critical and negative picture of SDL. The function of the speech could, therefore, reveal a critical perspective of SDL practice, one that is obliged in nature and obligated by external factors. Employees spoke of SDL as an obligation and requirement for work, even when they were not willing to learn. The next interview fragment shows that an employee sees SDL as an indispensable and obliged action for reasons beyond his control. This is particularly evident in the way in which learning and responsibility for learning from one's own learning is described as a problematic, non-motivating and timeconsuming practice and is not something the employee wants to implement in his own time. At the same time the environment (e.g., organisation and ICT sector), however, requires it:
Software developer (9) . But there are those people who do a lot of things with their free time and then share that knowledge with others at work.
In this interpretative repertoire, the context and reasoning for the speech could be the constant development of technologies and vocational field-specific obligations, which the personnel viewed as the reason for compulsory SDL. As is apparent from the previous data fragment, employees position themselves as obliged learners in this repertoire. The realisation of SDL was not described as being generated by the free will of the individual but rather externally. Employees talk about 'finding time for themselves', 'finding the right moments to learn' and, for example, 'look[ing] for solutions to relieve learning pressures'. The speech reflects the role of employees as learning respondents as challenging. The obligation of SDL was not limited to working time, as can be seen from the interviews above, but learning was also expected to take place during leisure time. The role of the organisation was seen as a forcer of SDL. In concrete terms, this could be seen in the speech of the Organisation A's employees, which prompted the organisation to require employees to spend 24 h per year of free time on independent learning. However, forcing SDL could be interpreted as including the phenomena described within working hours; the development of technologies requires continuous learning, but the employer does not offer extra time or opportunities to do, instead expecting that the employees themselves 'try to find solutions'. In this interpretative repertoire, speech about the individual and his or her learning strain were generally found, but some references to colleagues were also found. Colleagues were described in the repertoire as helpers in learning. Workers who have the time and opportunities to develop themselves outside working hours and want to share their new learning with other members of the work community were seen as helpers. This was seen as reducing the speakers' own commitment to learn in their leisure time while also allowing new information to be shared with colleagues.
Creativity and Motivation Enhanced Practice
SDL in the context of workplace learning was considered a meaningful aspect from the viewpoint of one's creativity and enthusiasm. SDL was described as tool for creativity, which is essential in ICT work. In addition to creativity, learning was described and talked about as a trigger for motivation. In this interpretative repertoire, SDL was described using phrases such as 'one gets to learn' and 'one gets to challenge', making it seem like a very positive phenomenon. Regarding the function of the speech, the need to highlight the importance and positive effects of learning was promoted. SDL was described as central, specifically in terms of the joy of work: 'New technologies and matters keep coming all the time, so you get to learn. If you did the same thing over and over again or worked with the same product, it would be pretty boring' (Software developer, Organisation A). The following data fragment shows that the individual's desire and motivation to learn and deeply understand the case (in this case the code) promote the creative process:
Software developer (15): That you get to learn new things is the one motivator here; the second motivator is to develop your own skills, which also brings new things.
[xxx]. The company level has also been positively surprised by the fact that when there is a small company, it is able to take care of the employees a little differently.
[xxx]. They are able to take the members of the company more individually into consideration.
Interviewer: We talked that you have a many of different skills, so how have they come about?
Software developer (15): In this job, Google is your friend and YouTube videos, and you get that information from online. Many people in this field just find a ready example (from the Internet) and copy it into the code. It's bad because if you just take some code and don't know how it works (it just works), it doesn't help learning or the creative process.
Creativity and enthusiasm, described as the outcomes of SDL, were presented as increasing an employees' sense of freedom and autonomy at work and their own learning, thus forming the broader context of the speech as having an employee orientation. The contextual interpretation was confirmed by how the employees position the organisation in this repertoire: the organisation was described as an actor that enables creative activity, for example, by taking workers as individuals, giving sufficient freedom and autonomy to do the work and otherwise working in employee-oriented ways. In this repertoire, one could observe in the interviewees' speech that they positioned themselves as motivated learners in terms of both creativity and enthusiasm. SDL was described as pleasant and as something that increases knowledge, creativity and enthusiasm. Even in this interpretation repertoire, there was not much talk about other employees or the team. The individuals focused on describing their own activities and personal goals for the learning and developing competency. It was possible to detect other positions of the actors by interpreting those mentioned in the speech, such as, 'I really want to develop over the next five years to such a level that I will say if not now the best of the company, but at least in the top ten of the company in terms of expertise' (Software developer 10), where colleagues are described mainly as benchmarks, as a mirror of their own level of expertise and thereby supporting the setting of development goals.
Flexible and Fast-Paced Practice
The practice of SDL was also said to be flexible and fast-paced. Flexibility in this repertoire illustrates that an SDL practice could include many different learning activities utilised by employees in a situational and flexible way. In terms of learning methods, it became essential when and where each method was used. The situations were often described as requiring a quick reaction and fast learning from the employees. The context of the learning speech was either customer orientation and/or problem-solving situations, which triggered the need for fast-paced and flexible SDL. The customer's needs should be addressed as quickly as possible, allowing the employee to make independent decisions about what is needed to learn and how the new understanding is achieved. Thus, the employee's subject position became a decision maker. Customer and problem-based situations were also often described as team wide, where the practice of SDL was manifested collectively: the team meets quickly to address a common problem and through discussion and shared views tries to form a solution. In this case, an accessory was formed as a subject position of the others. An example of the practice of SDL, which appears as a fast-paced form, is seen in the following fragment:
Software developer (8): The most obvious opportunity is that if a customer comes up with a request that 'we would like this feature in this system', then you start to think either alone or with a group, that if it is possible to do it at all, then you may need to check things using Google and see if anyone else has done it before. And usually, there is a blog or something similar that somebody has done, you read it, and take the things that you can apply or use, and this is how the knowledge and competence are accumulating.
Interviewer: And do you feel that within the working hours you are able to follow the blogs and read and know the information, get to know things? Software developer (8) The fragments attached to the interpretative repertoire repeated the descriptions of 'haste', 'customer requirements', and listing various methods and their utility in relation to the problem or customer's need. The organisation was described as an enabler of learning in the repertoire. Enabling in this context means, for example, that the organisation has different electronic communication channels available to employees, whereby common problem solving is possible, even if the employees are not physically at the same place. In addition, it was interpreted as meaning that work planning was carried out within the organisation so that employees would have 'even a moment' to learn new things in all problem-solving situations. The function of speech was the need to highlight the speed and hecticness of SDL, situation-specificness and flexible methods.
Practice Tied to Work itself
The fourth interpretative repertoire was found in speech, where work was described as continuous SDL. Learning was thus considered an intrinsic and inextricable part of work; it was described as neither a negative nor positive phenomenon, but rather as neutral, selfevident and automatic. The function of the speech was to describe the significance and relevance of SDL, particularly in ICT work. The context of the speech was the nature of the work as project-based and IT field. The work was described as, for example, problem solving in which learning is embedded and where it was not necessary to 'separately practice' learning because it occurred naturally during everyday work. The following fragment shows how employees described their work as continuous SDL:
Software developer, project leader (22): Whenever a new thing comes in, you have to study yourself, and of course, you can get some information from your colleagues, but the possibilities of such an employer are really limited. [xxx] . How would I describe the software work, you have to read a lot of codes of other software and understand why it was made and how it was made and what practices it has used and then in some way adapted to it, to the particular environment.
Interviewer: So you're going to change the project, will it force you to learn new?
Software developer, project leader (22): Yes, yes. Self-development is present every day. It is actually my job. I mean, self-development is kind of intrinsic to the work. [xxx] . It is really hard to me to see that it would be something separate, you are going somewhere and learning because it is intrinsic. [xxx] . 3% of learning is about attending some courses, and 97% of it is like learning every day.
In this interpretative repertoire, the interviewed personnel described their roles in the learning as minor. Learning was seen as part of everyday work, indicating one must be very active when working. In this interpretative repertoire, the active actor became the subject position of the individual. Instead, the employer's support possibilities were described as limited, whereby the position of the organisation was only a work provider who cannot prevent or promote SDL but only create a framework for doing the job. Colleagues were described as enablers, who acted as a resource in work situations when an employee has a task that he or she cannot contribute to.
Discussion
In the current study, we investigated how employees of ICT organisations describe the practice of SDL in the context of workplace learning. We found four different interpretative repertoires of SDL practice, in which contexts, functions and individual positions in relation to the self and others, as well as to the organisation, varied. The ICT workers talked about SDL as an obliged practice, creativity-enhanced practice, fast-paced and flexible practice and one tied to work itself. SDL practice was constructed as both, a phenomenon and activity individuals or teams should take responsibility for, and the processes where individuals or teams play an active role.
In line with previous studies, workplace learning (in which context SDL was considered in this study) was described as strongly intertwined with work practices themselves (Billett 2001; Collin 2006; Gherardi 2009 ). Workplace learning necessarily occurred during working and problem solving (Collin et al. 2018; Havnes and Smeby 2014; Nerland 2008) , rather than taking place outside of work, such as with training and courses. Interestingly, unlike in most of the recent studies in the area of workplace learning, individuality in learning was emphasised in the employees' speech. This may have been detrimental in encouraging workplace learning, interaction and collaborative learning (Billett 2001; Brown and Duguid 2001; Gherardi 2006) .
Interestingly, so far, the scarce empirical research has indicated self-directedness and SDL to be self-evident aspects (Moe et al. 2008 ) of contemporary agile and low hierarcy companies (Holbeche 2015) . However, despite the increasing importance of SDL in ICT work (Ha 2008; Milligan et al. 2015; Germain and Grenier 2015) , our findings indicate that learning should not become totally self-driven, as is the aim in some contemporary low-hierarchy, self-organising enterprises (cf. Lee and Edmondson 2017) . Based on the principles of low-hierarchy organisations and SDL, the freedom and autonomy of learning, as well as the responsibility for learning, appear to be thrusted onto individuals. From this perspective, learning can be perceived as problematic and stressful if an employee cannot monitor and constrain his or her learning or if an employer does not provide the requisite opportunities, support and tools for monitoring learning. According to previous studies (e.g., Collin et al. 2018) , employees may experience being left alone and abandoned if there is no support provided by the organizations. In this way, our findings can shed light on a more critical understanding of SDL. All employees may not see SDL only as a positive practice. On the contrary, it can also be felt as a burden and stressful obligation.
Self-directed learning was also constructed as a very positive image, where the nature of SDL practice was emphasised as creativity enhanced. In this speech, learning was approached as a possibility more than as a responsibility. The individual was positioned as a motivated learner. This dominant type of speech supports previous research that found a positive relationship between learning and creativity, as well as between creativity and professional agency (cf. Collin et al. 2018; Paloniemi and Collin 2012) . In our findings, learning appears to support the creation of technical innovations and creative processes. Unlike in the previous repertoire, self-directedness was not seen as a negative issue because it enabled the selection of various means for individual development, as well as for technical innovation.
In our study, learning is strongly framed by the context: the technical nature of the work and the constantly changing technologies and digitalisation. Also, customers' needs and hopes and the problem-based nature of ICT work (Ha 2015; Hirschmann and Mulder 2018) frames learning. As a result, (self-directed) learning was perceived as a natural part of work. SDL was emphasised also by the hectic and simultaneity nature of learning situations when individuals and teams need to respond quickly and flexibly to the situation. This was not described as positive or negative, but rather as a natural and work-related activity. However, the speed of learning raises the question of how sustainable (cf. Matthews 1999) such hectic learning is.
The practice of SDL was most often described as a responsibility of the individual, but also as a 'shared responsibility'. Perhaps the work in the ICT sector is the reason why the ideal form of SDL appears to be more individual than team based. Instead, an organisation was positioned as enabling actors, not taking responsibility or even supporting practices. Therefore, our findings provide insights into organisations preferring self-directedness at a larger scale: the autonomy of the individual employee is emphasised when self-directed action is also culturally produced in learning as well. The organisation's role appeared negatively only when SDL was talked about as an obligation. In other cases, the organisation's role was either positive or neutral. Instead, team or colleagues were always described positive, even when an individual was forced to be self-directed, he or she described teams as 'easing the learning pain', thus assisting learning. Interestingly, the emphasis on self-directedness in our analysis also indicates that self-directedness might become a generally accepted idea both among employees and in the working culture. If this occurs, an important question arises concerning how employee well-being and developmental opportunities will be addressed when work and learning are not as inspiring or when there is so much work that learning is impossible. To summarise our findings, learning is a very important part of ICT work. In this sector especially, the nature of learning has obviously transferred to merely SDL and thus also changed the need to supervise this kind of learning (Bauer et al. 2012) .
Using a discourse analysis enabled us to investigate the multifaceted nature of SDL (cf. Pintrich 2004) . The analysis produced four interpretative repertoires slightly different from each other but also partly overlapping. The instruments utilised in the analysis enabled us to make interpretations both on the individuals' and colleagues' and team's role for learning. Thus, we could better grasp the collegial nature of SDL as well. Additionally, individually produced positions also enabled interpretations related to an organisation's responsibility, role and meaning in the area of SDL. The 'context' instrument deepened the analysis in revealing the background trends behind the practice of SDL. Fortunately, we collected a large amount of interview datawhich is uncommon in discourse studiesfrom two organisational contexts by utilising researcher triangulation (Patton 2015) that also ensures credibility and confirmability of findings as criteria of trustworthiness in qualitative research (see e.g. Lincoln and Cuba 1985a, b; Shenton 2004) . Despite the credibility of the findings, the discursive method may have resulted in a strong emphasis on the individual. Additionally, we did not strictly ask about collegial or collective learning, which might have had an impact on the findings or on our interpretations. It would have been possible to broaden our understanding of SDL by utilizing additional data, for example group discussions. In this way, it would have been possible to find repertoires that emphasize even more strongly the importance of the group to SDL. However, the individual emphasis on learning, found in this study, is interesting because it is not the dominant paradigm in the field of workplace learning research (cf. Manuti et al. 2015; Tynjälä 2008) . Using a number of different tools for reviewing the interpretative repertoires allowed for a deeper understanding of SDL practice, also ensuring dependability of our interpretations (see e.g. Elo et al. 2014; Shenton) . Thus, with the help of these tools, we could make interpretations about the practices of SDL in different areas, in what contexts they appear, what is the role of the individual and also the roles of others in each repertoire. To strengthen the trustworthiness of our findings, we have also drawn attention to detailed description of the data collection and analysis phases, presented data-based citations and examples in the text and in Appendix 1 that confirms the interpretations (cf. Lincoln and Cuba 1985b) .
The purpose was not to compare the differences between participating organizations in this study, and we did not have suggestions of any significant differences regarding SDL in the organizations. This is probably because the participating organizations were very similar, they work in the same industry and their management hierarchy is similar. Regarding the transferability of the findings, we suggest that the findings can undoubtedly be applied to ICT work, in low-hierarchy, self-organising enterprises (cf. Lee and Edmondson 2017) . It is also expected that the prevailing phenomena and challenges associated with ICT workers' learning (e.g., circumstances related to launching and maintaining low-hierarchy and selfmanaging organisations) will spread to other fields of working life (Lee and Edmondson 2017) . Thus, in the future it would be useful to compare the nature of self-directed learning in different vocational fields and organizational structures.
To change the nature of work relationships and understand the experiences of individuals performing these kinds of work, especially from a learning point of view, further investigation is needed. One promising direction for further studies is examining the relationship between (self-directed) workplace learning and creativity. Earlier studies have shown that creativity can be supported by exercising professional agency and learning, but we do not know how these concepts are concretely interrelated. The nature of learning in ICT work is transforming into becoming more flexible, fast-paced (Harteis 2017) and self-directed (Ellinger 2004) because of the many changes in workplace organisation. Because of the hectic nature of learning, its sustainability should also be critically examined: in the ICT sector, employees' competencies are linked to the technologies used, which are changing rapidly and continuously; future learning needs are difficult to predict when the question arises as to whether learning now and in the future can be seen as sustainable. Indeed, future investigations should also determine what kinds of structures, cultures and practices enhance workplace learning, as well as how these practices could be led and supervised to ensure that all employees are motivated to engage in practice-based learning. Our research provided information on the roles of different actors in self-directed learning, but more research is needed on the socio-cultural nature of self-directed learning at work. In the field of SDL at work, further consideration should be given to the collective practices and nature of SDL on the level of teams and organisation.
Sections describing the context are bolded. Sections describing the subject position of individual are italicised. Sections describing the subject position of others are underlined. Sections describing the subject position of organisation are in grey.
Example 1. 'SDL as obliged practice'
Software developer (16) (23): The actual competence develops in practice through your own hobbies and learning at work, but when I try to find the rewards in this present situation (how and where to learn), my burden is my family situation. I can't use as much time for this adoption as I should, and it is out of the employer. [xxx] . Earlier, I have learned so that I have read and tried things [xxx] , in the early 2000s, when I didn't have children, I was able to use a lot of time to work and learning for work. [xxx] . The technologies are very short term in effect, which is why it takes quite a bit of time to keep up with that development.
Example 2. 'SDL as a creativity and motivation enhanced practice'
Software developer (11): Creativity is a personal feature, and personal features cannot be developed, but you can develop your competence and skills, which supports, are a prerequisite for creativity. I think that guitar is a good example of this: you have to learn to play the instrument, that you can make a creative guitar solo, you don't have to know at some level how to play. It is the same in 'code creativity', you need to have a certain level competence [so] that you can start thinking about the creative solutions or model.
Interviewer: Where does that certain level competence then form?
Software developer (11): So I practically got inspired when I wanted to make web pages sometime in 2004, I studied myself and started working on scripts when no one else did them there, and I ended up here to do the code. I'm selfstudied, so practical it form by self-learning.
Example 3. 'SDL as a flexible and faster-paced practice'
IT expert (7): We are problem solvers, if we think about the job of our team it is based on customers' problem-solving situations. [xxx] . Many of these daily cases are not solved just by covering the instructions and doing and starting to work but by learning and expanding your knowledge. Even though we have some instructions that these are the most common support questions what comes, and the answers is here, but every day there are the exceptions that there is something wrong and then you have to think about it. You are going to ask help from your colleagues or team or try to find some information from the Internetdepending on the situation, you have to think about how to get the solution.
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx Software developer (13): We have a virtual chat channel for the team, that if somebody has a Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made.
problem that one has to think about in a group, then you will be involved in that discussion, but that's when the problem comes.
Interviewer: But if you have a problem or someone else has a problem, how do you actually act with these chat channels?
Software developer (13): Everybody puts the handphones on the ear, then we make a division of the screen and everyone looks at the problem and thinks. [xxx] .
Interviewer: Will they usually succeed if you get the problem now, then within five minutes, you will get your colleagues to a virtual meeting?
Software developer (13) xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx Interviewer: What is the meaning of learning in your work?
Software developer (17): [xxx] . I don't believe in those two-day trainings [xxx] , some sort of real need should be, and then you start exploring how this works… so it is the way I learn best. [xxx] . Some problem-solving situation that now I need to find quickly what is the starting point, how to proceed and then go deeper and deeper. If any new technology comes up, it is a bit more challenging; then you have to find some advice on the Internet that you can learn how you could try to solve some problem.
Interviewer: How much of your work is learning?
Software developer (17): [xxx] . It depends of the need. If you need to do something new, then you study a lot of it and then get used to it. [xxx] .
Example 4. 'SDL as a practice tied to work itself'
Interviewer: What is the role of competence developing or workplace learning in your work?
IT Expert (4): Well, with all the time, it (competence) develops in this work and the fact that when you are interested in it you are always looking for new techniques to do better.
